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device is commensurate with the normal flow rate of tap water, preferably less than about 8 
hters per minute. The lamp power for safely disinfecting the water can be less than 20 watts 
and in the illustrated embodiment the lamp is a low-pressure Hg lamp. 

Brief Descripti on of the Drawing 
[0006] Figure 1 is an exploded perspective view depicting the UV disinfector of 
an embodiment of the present invention. 

[0007] Figure 2 is a side cross-sectional view of the UV disinfector of the same 
embodiment. 

Detailed ftescriptinn r,f t he P r rf m ,rf Emhortimi.nl 
[0008] Figure 1 depicts a UV water disinfector 1 in accordance with an 
embodiment of the present invention. A main water tray 73, tale, manifold 21, «d upper 
reflector STare shown in Figure 1, The water disinfector 1 also includes an outer casing (no. 
shown). The disinfector 1 include, many features and advantages generally described in U S 
Paten, No. 5,780,860, issued July .4, 1998, the disclosure of which is incorporated herein by 
reference. However, the disinfector ! is particularly adapted (e.g., in size, power, flow rate 
etc.) ,„ use in the home for disinfecting municipal water that is generally considered safer for 
dnnktng. For example, the portions of water disinfector 1 shown in Figure 1 preferably have 
a length of about 48 cm or less, a width of about 19.5 cm or less, and a heigh, of about 15 75 
em or leas; mote preferably have a length of about 40 cm or less, a width of about 16 25 cm 
or less, and a heigh, of abou. 13.125 cm or leas; even more preferably have an overall length 
wtthtn a range of abou. 35.2 - 28.8 cm, a widlh within a range of about 14.3 - 11 7 cm and a 
hetgh. within a range of about 1 ,.55 - 9.45 cm; and most preferably have an overall length of 
approximately 32 cm, a widlh of abou. 13 cm, and a heigh, of about 10.5 cm. Such a small 
s.ze ,a well adapted to in-home use, such as in a kitchen sit* or a counter adjacent thereto. 

[0009J Furthermore, unlike many prior art devices, the UV water disinfector 1 in 
accordance with the present embodiment i s „„, pressurized ^ mvoIves n0 pumping ^ 

water as i, is being treated. The water passes through the treatmen. chamber as a result of 
gravity. 

[00(0] Refemng to Figures 1 and 2, an inlet pori 11 tha. is adapted .o be 
connected to a common household tap, or a holding tank fed by tap water, prohudes into an 
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[0011, The hu.k of the We, manifold 21 is fa ae 

6 Ctente 31 h by » main tra y inte , wall 33 (ahout 0 cm by 5 " 

J* *« 35, ao d a baffl e wa„ 37 ( a boU1 9 ctn h y 5 cm , ^ „ ^ 
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[0012] The regulation of the water flow entering the UV disinfector , is provided 
by adapnng the hfle, port , , ,„ th e type of tap cnp.oye,. Ifi however, too tnuch wZh^ 
enter ,„,e, chanther 3,, the mai „ tra y one, wafl 33 ia provided with a notch 390 ^ 

etch 390 ts thua he,ow the height of the baffle wafl 37 and in the flh^ted ^Lj 

elr: * M -*- fc -^-* * — *ed water faflatoanl 
castng hottom (not shown), where it drains away through a gap. 
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[0013] A treatment chamber 47 is defined by the baffle wall 37, the main tray 
floor 35, a curved outlet baffle dam 49, and a top reflector 51. When installed, the top 
reflector 51 overlaps the main tray by approximately 5 mm. The top reflector 51 houses a 
UV lamp 53 that is seated in a socket 54. The socket 54, in turn, is attached to the top 
reflector 51 by socket attachment bolts. Thus, the top reflector 51 supports and suspends the 
UV lamp 53 above the treatment chamber 47. 

[00141 A power source and shut off relay provide the power to UV lamp 53 
through a lamp circuit and ballast (not shown). The power source and shut off relay can be 
additionally connected to a solenoid shutoff valve, as mentioned. 

[0015] The main tray floor 35 rests directly on an outer casing base that is not 
depicted in the Figures. The main tray floor 35 is angled to direct the laminar flow of the feed 
water that is produced by the baffle wall 37. The main tray is constructed of stainless steel 
having a UV reflectance of approximately 30%, while the top reflector is constructed of 
polished aluminum, having a UV reflectance in a range of approximately 75-80%. 

[0016] In operation, the top reflector 51 recaptures otherwise lost UV light from 
5 the top of UV lamp 53, directing it back to the laminar flow. The feed water traverses the 

treatment chamber 47, and then cascades over outlet baffle dam 49, after which it is collected 
by a suitable collection device (not shown) for use as drinking water. Working in concert, 
these various features of the treatment chamber 47 ensure that the feed water directed in the 
laminar flow typically receives a similar dosage of UV radiation wherever it is positioned in 
the treatment chamber 47. This dosage is preferably within a range of l l'b-150 mJ/cm 2 , more 
preferably within a range of 1 15-125 mJ/cm 2 , and most preferably approximately 120 mJ/cm 2 
under ideal conditions (water with turbidity of less than 1 NTU and a UV transmittance of 

more than 95% at 1 cm). 

[0017] A suitable outlet box or other device such as a tap or the like, not depicted 
in the Figures, receives the treated water as it cascades over the outlet baffle dam 49, the top 
of which is approximately 3 cm above the main tray floor 35. 

[0018] The UV lamp preferably consumes 25 watts or less, more preferably about 
20 watts or less, even more preferably about 8-15 watts, and most preferably about 9-10 
watts. This is considerably less power than that consumed by conventional water treatment 
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devices. In other arrangements, the UV lamp may be a medium pressure lamp, which outputs 
broadband UV radiation, which is denned herein as UV radiation exhibiting a broad peak 
centered at about 500 nm, with the spectrum ranging from 250 nm to 800 nm. U.S. Patent 
No. 6,129,893 to Bolton et al. discloses that such broadband UV radiation is capable of 
preventing replication in Cryptosporidium parvum. In the preferred embodiment, however, 
the lamp is a low pressure lamp, which outputs narrow-band UV radiation, which is defined 
herein as UV radiation exhibiting a narrow peak centered at 253.7 nm, with the width at one- 
half maximum intensity of less than 1 nm on either side of the center at 253.7 nm. 

[0019] The use of narrow-band UV radiation has been shown by the present 
inventors to inactivate Cryptosporidium parvum oocysts, as described in Drescher et al., 
"Cryptosporidium Inactivation by Low Pressure UV in a Water Disinfection Device," Journal 
nfFnvironmental Health . Vol. 64, No. 3, pp. 31-35 (October 2001), the disclosure of which 
is incorporated herein in its entirety. In brief, the inventors determined that when water 
containing a high level of live oocysts of Cryptosporidium parvum (which is one of the 
pathogens posing a health risk to immunocompromised individuals) was irradiated with 
narrow-band UV at a dosage of 120 mJ/cm 2 , mice which ingested the treated water showed 
no signs of infection by the pathogen one week after ingestion. The infectivity of the oocysts 
was reduced by at least 5.4 orders of magnitude as a result of the narrow-band UV treatment. 
It is thus apparent that this narrow-band UV treatment is highly effective in the inactivation 
of these pathogens. 

[0020] Prior art quartz sleeve protectors for UV lamp 53 are eliminated in the 
present design because the UV lamp 53 is carefully air-suspended above the flow of the feed 
water, and also because the UV lamp 53 burns at a sufficient temperature that condensation 
never develops at its surface. Both the failure of moisture requirements and the heavy UV 
bombardment avoids the problems of biomass buildup which plagued prior art 
configurations. 

[0021] The baffle wall 37 rises from the main tray floor 35 extending along the 
main tray walls 75 upwards to the top edge thereof. The baffle wall 37 serves to position the 
feed water so as to provide a narrow distribution of UV dosages. However, the baffle wall 37 
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does not limit the height of the feed water. The height of the feed water as it traverses the UV 
disinfector 1 is limited to the height of the main tray walls 75. 

[0022] The ultimate regulator of the feed water level during processing in UV 
disinfector 1 is outlet baffle dam 49, which rises only partway to the top of the main tray 
walls 75. The main tray unit 73 is made about 2 cm smaller than the outer casing (not 
depicted in the Figures), so there is considerable room for overflow to escape the main tray 
73. 

[0023] In the perspective view of Figure 1 , it can be seen that the baffle wall 37 is 
provided with baffle wall holes 64 about 0.3 cm in diameter, and spaced evenly about 0.6 cm 
apart from center to center. These serve to laminarize the flow of the feed water into 
treatment chamber 47 as shown in Figures 1 and 2. 

[0024] It should be noted that these baffle wall holes 64, along with the small 
2mm hole in the intake manifold 21, are preferably the smallest holes through which the feed 
water passes in the disinfector of the present embodiment; no upstream or downstream filters 
are provided. This arrangement allows a flow rate appropriate for a household tap to be 
maintained even though the disinfector as a whole is quite small. In other arrangements, 
upstream or downstream filters may also be provided. 
U [ 0 o25] The gravity-driven feed rate of the water through treatment chamber 47 is 

preferably 8 liters per minute or less, more preferably about 4 liters per minute or less, even 
more preferably within a range of about 1-3 liters per minute, and most preferably 
approximately about 2 liters per minute. 

[0026] The UV water disinfector described above is used in the following 
manner. First, the inlet port 1 1 is connected to a household tap, and power is supplied to the 
UV lamp. Next, the tap is opened, and water enters the inlet manifold 21 as a result of the 
tap pressure, passes through the holes provided in the inlet manifold 21, and enters inlet 
chamber 31. Next, this water is channeled in a laminar flow through the baffle wall holes 64 
and enters treatment chamber 47, where it is subjected to a dose of UV sufficient to inactivate 
pathogenic organisms and disinfect the water. Finally, the disinfected water passes over 
outlet baffle dam 49 and is collected by a suitable collection device for use as drinking water. 
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[0027] Although the forgoing invention has been described in terms of a certain 
preferred embodiment, other embodiments will become apparent to those of ordinary skill in 
the art in view of the disclosure herein. Accordingly, the present invention is not intended to 
be limited by the recitation of preferred embodiments, but is intended to be defined solely by 
reference to the appended claims. 


